(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
30 August 2001 (30.08.2001) 




PCT 



(10) International Publication Number 

WO 01/62152 Al 



(51) International Patent Classification 7 : A61B 7/04 

(21) International Application Number: PCT/US0 1/060 16 

(22) International Filing Date: 23 February 2001 (23.02.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

60/184,375 23 February 2000 (23.02.2000) US 

(71) Applicant (for all designated States except US): THE 
JOHNS HOPKINS UNIVERSITY [US/US]; The Johns 
Hopkins University, Applied Physics Laboratory, 11100 
Johns Hopkins Road, Laurel, MD 20723-6099 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): HAYEK, Carleton, 



S. [US/US]; 3121 Evergreen Way, Ellicott City, MD 21043 
(US). THOMPSON, W., Reid I US/US]; 707 Stoneleigh 
Road, Baltimore, MD 21212 (US). LOMBARDO, Joseph, 
S. [US/US|; 1080Sun Valley Drive, Annapolis, MD 21401 
(US). BLODGETT, Lisa, A. [US/US]; 4092 Arjay Circle, 
Ellicott City, MD 21042 (US). COOPERMAN, Charles, 
B. [US/US]; 13050 Deanmar Drive, Highland, MD 20777 
(US). 

(74) Agents: COOCH, Francis, A. et al.; The Johns Hopkins 
University, Applied Physics Laboratory, 1 1 100 Johns Hop- 
kins Road, Laurel, MD 20723 6099 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 

AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

[Continued on next page] 



= (54) Title: SYSTEM AND METHOD FOR DIAGNOSING PATHOLOGIC HEART CONDITIONS 



HEART SOUND 
DATA FILES 



506 



I 



502 



504 



OBTAIN NEW 
PATIENT DATA 




EXTRACT PATIENT 
DATA FROM 
DATABASE 






508 


1 



FIND ECG PEAKS 

AND PARSE 
HEART CYCLES 



510 



512 



IDENTIFY 
SYSTOLIC 
INTERVAL(S) 



o 




(57) Abstract: A method of 
diagnosing pathologic heart 
conditions in which a time series of 
heart sounds is filtered and parsed 
into a sequence of individual heart 
cycles. A systolic interval as well as 
systolic sub -intervals are identified 
for each heart cycle. An energy 
value is computed for the systolic 
sub interval of one or more heart 
cycles. The energy value computed 
is proportional to the energy level 
associated with the filtered series 
of heart sounds. A composite 
energy value is then computed for 
the systolic sub -intervals of one or 
more heart cycles and compared 
to a threshold level in order to 
distinguish between a normal heart 
and a pathologic heart. The system 
corresponding to the method is 
comprised of a portable computing 
device that manages data collection 
and stores data collected from new 
patients, and analyzes data. 
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